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(54) LASER BEAM MACHINING METHOD 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide a laser beam machining 
method in which the surface of an object to be worked is not 
melted without generating unnecessary break on the surface of the 
object. 

SOLUTION: The irradiation of a laser beam is performed by 
focusing a condensing point to the interior of a piezoelectric 
element wafer 31. Crack regions are formed in the wafer 31 along 
each of a plurality of first truncation scheduled lines which 
extended in a first direction in the wafer 31, and crack regions are 
formed in the wafer 31 along each of a plurality of second cutting 
scheduled lines extended in a second direction which intersects 
the first direction in the wafer 31. The wafer 31 is divided into a 
plurality of piezoelectric device chips 37 along the first and the 
second truncation scheduled lines with the crack regions as 
starting points of truncations. 
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lf-A5^tfI«T'S5„ i^fflUVXl 0 5ttl3tfgO-iT$5„ ZiXf-->*l 10 
1 3 It U-^ft<DMft&*1mJ:tt£ity(Dfa*!llz^;t>-&Z^m<D — (PIT'S So 13tffl»X 
1 0 5 Z|47?|n)t^Ii!i^-ii:«, £ lc «fc o T t, % U - If ft © * ft & ftn X # m %B © ft gfl IC 

[0 0 3 3] 

u-flinii.il o ott?e.fe:, l o 7 fc*fi£ ti-fcfini#*«i l * ^MftSiue: 

«fc 0 BgH^t-^fc46^Rl«ft|g^%^-r SfllSfllftfi 1 I 7 t. ^)ny^;5-10 
3 Rtf*ftffl U>X 1 0 5 fcrabft^±fcBaB^nfcpI^ftffl©lf-AX^'>J v * 1.1 9 

. S„ t£ — AX7'J7M 19 t ^ftffl U>X 1 0 5 ^ -Y a <y ^ ~ 

y— 1 0 3 i'Effnt^S. tr-X.X^U -v * 1 1 9li, Rrtlft^Oi^^^^S^L^ 
t> ©*^*3Sj§-r S$£hI%*- LfrORT*!ft3§£Dft$if)CD|p].^£; 90' tx.5i3tEI?n 20 

*3£»L* ImJLMMiVo l > 5 JS*#tr*ffi 3 SIffltS. 

[0 0 3 4 ] 

U — -tfinXSB 100li?5C, fcT — AX7"'Jy?l 19, 57- 1 0 

3Ro'**ffli/>x i o 5 traDft$E&±tcEs^nrcffl^«? 1 2 1 sif^ii^yx 1 2 

3^Ix5o tl^lR^ 1 2 1 ■£ LTttMx.tf C C D (charge-coupled device) 1} * & 

0 5, **-T ^ a-r -y * 5 v - 1 0 3 . f-AX7*'Jy? 1 1 9 Sal L , ^SU>Xl 2 
3 T-ISffliStlTiiM^ 1 2 1 T-j»»2*U jlffl!^-* ^45. 30 
[ 0 0. 3 5 ] 

U-+fiPXS« 1 OOttS^tc, MX? 1 2 1 A^tfJ^Stl/cIif-^tfAAJn 

safts-x-^jagaM 2 5 t. v-fiDist 1 0 o^tt^snjjp-rs^tti&isiigB 1 2 7 £ 
. # 1 2 9 tx *ix5„ s^-^-^saagp i2 5«, a^^-^^stcLTS^ffl 

ftjgl 1 7 T-fg£L/c<^ISft©iS;&tfa0f 3 Xtcl^fr^S fcib©^^^-^^^ So 
CI OMf-^^lt LTXf- ^ftJSPgfl 1 1 5 tfZiXf-i' 1 1 3 ^giSJSltSi: 
ttit), pT8ift<DM#S® 3 fc^r? <fc 5 fc.TSo <t-3t, Itf-^iUiSl 2 5« 

^:-h7*-*xn.-.y ttaitSo $ fc, mm^-^MM^ 1 2 5 mmf- 

l2 7icm£>tX,±#MfflfflT*&m&mtf%:Ztl. 1 2 9 (CiM^nSo CtltJ:*) 40 

, 2 9(cI*Itf^gi?n5„ 

[0 0 3 6] 

1 2 7 ttt, xf-rfisuisi i5;6^«f-^, mm^ — *$aigg& 1 2 5 

/)^©Itf-?f 6 5 A*L, cn£<D5*— £ fcSfc: It U — if ft;il»J®!a5 1 0 2, s« 
fflftig 1 1 7 RtfXx — i/&IW& 1 1 5 *fflfP"TS C t fcJ: •? . U-ffcl811 OOt 
ioT, ^ffcfSUffllgB 1 2 7 3 > tr ^ — £ n. - -y h £ LT»tt5i 

[0037] 

. <fcfc, s i .4 Rtf 0 i 5 iffl^r, #5gfiSM<D3i i gaRcgis u-*f tan:j5&%:mwt 
s„ ta i 5 tt, ckdu— ifirax^S^rBiWr.s fci6©7 a — — hf£5„ inx^^^i 
ltti-'Jny^iAT-Ss, 50 . 
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[0 0 3 81 

U— If ft}® 1 0 l^ISTS ( S 1 0 1 ) .. JfclC. tolMlli 1 <DBZ*MJ£? 

ll^SStS (SI 0 3) o Is — ifft L ©JRftj5 P tfJmlttftf&l 1 <75 F<3 SHc te 

8£-dr£;fc&Mc. iraxttgi^ ioll 3 ^ U — if ft L ©^ft^^rS^i: LfciraX 

Mm.*®) 1 <D Zffi^[fil<D^l!)«T*fe?»o CCD^i&a^r^^S'JPgP 1 2 7 JilA*?n?,o 
10 0 3 9] 

ftiistii * u— -tfinriss 1 o o (Drnmts 1 o 7 tcee-r So * lt« mmmytw. 10 

1 1 7fr S^*Ift£fi£2r-&T2jnX*f*$J 1 %Mt5 (S 1 0 5) „ fiB*!* tifcttW^ 

2 5{±ISffl^igl 1 7 <£>RlMft£>«lj£tf S® 3 icteS-T -5 J: 5 & 5 s - # £ ill » T £ 
( S 1 0 7 ) o 

[0 0 4 0] 

C<DMk"r— ZliX'r — isffl'fflSH 1 1 5fc^Bn§o X ^— v^J® 1 1 5t±. JKD^I 
if-?51ICltZflXf-v ! l 1 3 Z ft -5 (S 1 09) „ cnfc:<fc 

*), Mmftsu i 7 ©HTStftoMtf a® 3 tcfi[«-r So 1 2 

5 amm^r-* (cg-^-r. wm^fe^^ > 5 ^^-triraxtts^ 1 ©s® 3 ©a*®®^ 20 

C ©USAIIi^^ — £ f±£#3i<J$J8fl 1 2 7 LTt-^ 1 2 9 lcjM£>*l 

ctuc£ tx^- * i 2 9 fcww^js^w > 5 Mjfi^ffi^®^*^^^ tis„ 

[0 0 4 1 ] 

t> x c: o&ifis-r — * #x^— s^suspgp i i 5^i^e>ns 0 xf- s^iwiusb 1 1 sac© 
©isa^-sucgo-^T. u-if^ l ©iift/S p tfjtaijtffett i ©rtSPii^sfiiSiCx z 
«xf-^ i i 3icj: »}ftjx»*«j i * zm73faic&m>z-e2> as 1 1 1 ) 0 

[0 0 4 2] 

#{C., l^— «fft« 1 0 1 U-tfft L £fg££iJ-T, U--yftL*iinX*f*» 1 ©fl . 

® 3 ©^JUT^^v-f v 5 tc^l^f-rSc u— If ft L ©iilftjS p t±irax^*1% i ©rtgpic&g 30 
Ltl,^<O.T\ jgi4«lilM^«i0XW^^l 1 ©F«ggptc©^mfiSc? tlS„ ?-LT, tOI&r^Jg 
^^yStcieai^tcXiXf-^l 0 9 J fYiXf-i'*l 1 1 £:^i)j£-t±T v jgffiiaa 
^^WSf^Sv-Cy. 5 Kift? <fc 5 icbajLftMtVn l © ft 0 »£ f £ (Si 13).. 
T, iraX*f*^ 1 #Kf^7^ -V 5 TEfttf 3 C £{C J; *) „ iraX*f*$l 1 lT 

5(S115). ctltit), toX^ft^ 1 ^2/>J 3 >^>y ^K^SiJT-So 
[0043] 

si 1 0»j©M*SiBjj-r So cmc^ntf. ^-ft?©iK^ec s-tts^fr-c-^oiraxttSi 

« 1 ©rtgPfcHftjS P Sr-^fr-ttT. /^;l/X l^— tfft L ««0«r7£7'W > 5 (egg 4* LT^5 
o ^ Lt, Xfi&x^ — vM 0.9-^Yttx^ — i/i i i ^^l!)Jti-5i:i:(ci:»)« JftftjSP 

nyim*^* > 5 Tgi^tti/^, cntctt). efcK«n§g (fiRj^tf ?m 40 

gpjcj^«LTi/>So j!raxW^^©%»r-rs@mfc{5rP>^©e^*^S i:. liniWfft^tt. . 
ii W/hJ % ^1 T*|iJ 0 T «Br 1 5 c t T* ? S „ <fcoT. efc«Si§SS:ilHj5 i: LT«lift7 

■-r v 5 KiG^Tinxttii^i 1 sMictfcj: •? % tt3$M/h£&2jT-irai*f#ife 1 * wr 

Stii'TfS. efttefc t) % iraX^^^i 1 ©a® 3 icWISi^iS.? * v 5 fr£ n fc 

[0 0 4 4 ] 

.fcoT. /</l/X U — if ft L Ittannm^ 1 ?rS3Sb. iinXW^^ 1 (D S® ^3 T- 1± X .50 
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-Ifft £ A,i?M2ft3:^©T*, i$SIi0)S/!)'ilT-gI 3 #fgf8-^<0 - 57 

[0 0 4 5 ] 

«±SJB^ ufc * 5 test i <fcm£ , inx».*» 1 ©S® 3 {cgjBfr^^v-r > 5 

iito^Tt^ST-SS. <fcoT, MI 1 #dfc<fc*U£ „ inX*f#>1#r£:^#r-f 3 C K <fc t> 10 
[0 0 4 6 ] 

iffc. m 1 0Bfc: J; *u£ , mutt^m 1 oil 3 ©«»r^5£57-r > 5 fciigifcL3:<^©T-, 

«itffS7^ > 5 ©4a coiBtt, cfa^tf**<*^ ia<!)i^ ¥mw?-v -Jii&zmm 
m±corsm^& s„ ) 5:^s<t§5„ cnicj:^ — ft©taxst^^ 1 & 5 resins 

[0 0 4 7 ] 

K*-y ^^ffl^fc^-r v' Vi'-J; b « *i & Jbg I *< RTfte =6: S 0 09* If, 0 1 6 Iz <t -5 20 

n 5 © « m ic s* -r & m v t. isi t* & s „ 

[0 0 4 8 ] 

&*s. u--»fftjgu± — otB6fa*T?i i:v^o wittf, m 1 7 1± u— ■'fftm&m&.izL 

© U — ifftjg 1 5 . 17, 1 9 A^JUWSnfcEO© P - If ft £ fa X *f ft Ifc 1 ©rtSPK* 
ft^P^^-t>-y:TS*§^lRl^6SBtJLTV^^o If ft jgi 1 5 , 1 7 £> ©£- U — If ft 
fctirax***® i ©SB 3 AM? 3 0 u — if ftiEi l 9 fi 1 ?> o ix — if ftttijnx^Si^j i © 

liSA^AWtS, CftitUf. «&©lx — f^ig^ffl^5iOT\ U— -*fft#^;l/XP 
-1fftfCJt-<T^y-tf/Jx^v^a^lS^-+fftT'^oTfe. *ft^©*^^a^^ft?© 30 

^ft?fiKiii'i42t5 £ i:^Rlftgi:^:S„ c OMfttHoC U-1f ftjg l 5 . l 

7, l 9t<tD«*iiP5i«LT^5#, *f§BJ§« ctUc&gS^ft-f l^ — +ffti®#Sgt 

[0 0 4 9 ] 

H i 8 ti l^-lfftjg#^fStk:i5t:i--5:fcilfiSM©|g i ^Itc^sftfi© U-ifirax^jS^m 

W5fSaT'$S. C©09(4, }fiSf© 1^-ifftM 2 3#9J»rM^>5{C?GoT-?IJ 
JCEI?nfcEO(D7 WftM 2 5 . 2 7, 2 9 * fig x. T ^ 3 . 7 W ft iggfl 2 5 , 2 • 
7, 2 9©&^}C43VvTHb51JtCiaS?nft^— tfftjg2 3 <E> ItiM Z tlfc U — ->ffttf — 
0©IKft£ (eiIx.if*ft^P , ) SrM-rSo <l©^JlC. < ttl«^]»r^^^-Y>5lcrSoT 40 
MOMjSP,', P 2 , • • • ^I^BHcM?-* C £ #T'^3©T-, fniXi£g£|p]±£ 

isifcu— fx*.* >ts n t T-&nmm*m&ymm\zmtfz-? % z. £ t pj^T-asso 

[0 0 5 0] 

^tc. *I»l©12MICO^tIit5. C ©Wlttft^®tt«^©««f73 ffiRtf^J 
i8IT-$5„ ftmm H i± to JL ft Mtty(D C©0!lT*t±, ftSiltt*tSi:L 
T L i T a. 0 3 fr6ft«V2#4 0 0 |imgS<Dffii?!>iA *fflVTl^5.' 
[0 0 5 1 ] 

m 2 fi»jtcMs«»rssa. a l 4 tc^-r L'-ifiraxag 1 o o Rifm 19. 020 50 
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^-h33ii, mmm^ 3 1 %m(DMtf%;m\t& : &? zmmmT-— 

BtT 1 0 7 ±tc-fe -y hftilo ^43, £E*#R? i A3 1 (i, 0 1 9 Iz fji £ ft S «fc ? fc . 

:/3 7t±!sJSg953 9:&fi-l,Tl/>&o C£D|5Igggfl3 9ti, BES^^^i^SlOSEtc^JE 
tf/U7,f 7 f3 7 mic&fg.? tlTiS 0 . gSgt ^ESSSB 3 9 ©^KfiBfgO^^ a ( 
8 0/imSS) #J£fiJt£ftT^3„ 02Ott, ffiWSS^f 3 1 <D F«3 gfl <JD ^ IC & 

KSBi: LT*D?S/h* ^ y 5 mm 9 tfjgfig* ttfttfll^ LT^5. 10 
[0 0 5 2 ] 

^I»fW*«^t ^-S^Siltttt^ (31 2 Wfcfcl^Ttt, L i T a O 3 ^ ?> & -5 EE ^ IS 
^ * x>> 3 1 ) <DftM#14 3:$!l^-r & ( S 2 0 1 ) „ 3t®itRitf tt(±. # ft ft fit ft « £ ffl 

^IfMtSSKMLTlffii L < ttM©'>&V>i£ft<r>V-1fft L ^ffi&f-T 3 U-+fft?lS> 
1 0 l ^rJgS-r 5 ( S 2 0 3 ) c ^2{StfeV>Ttt, S«i£fi# 1 0 6 4 n mT*$.5V< 
(PW) SOYAGI/-ftfISftlT^5. L«YAGU-fa, /^;l/X©Ji»3 

iSL^jgifctf 2 0 H z 5 , /*;I/X*1# 6 n s Trfe t) , A;VXi^;l/+*ti 3 0 0 ji J T' 

$5. Sft, YAGb-fA^fflM?n5l/-1f)tLOX3t?7Hli; 2 0 /i.mgSf$ 20 

5. ■ 
[0 0 5 3 ] 

$J*r»**m«DP£;&8!j5£-rs (S 2 0 5 ) „ *?J #r *t Si *m <D JS 2 tf«l3£ £ n 3 

ic, is— tfft l (Dftmjsfaicjswzqjmttmttncomffi cu— f*L©A»i) ^e.©^ 

--fftLcD£lftj5<DM» C&fSS) (S 2 0 7 ) . lx — ">f ft L ^ft ft j£ <£> iSi 

[0 0 5 4 ] 

|2 2ti?n5J;at, 3*ll^©U-1fft LOlfift^P^&Bfcl:, %0rtt*&&£IB& 30 

0 5 T'*^? ft ft )t L ©Dt £ Q Ofei i t) t>SJW*t*»fl- (EEWfR?* x^ 3 1 

<D*ftj£f£ii«j £t^5 lf§&#f£0 icoc: tlc&z> 0 lx--^ft l <d jfiftj£<£>M« 

fi) a. ±a LfcBi^ (^Kf^fetr^o/P^Rtfasf*) *f§ Ltsssns. ^©tg 

, X- Y- ZttXf-y ' (*£ffi)£flgfc::&^Tfcl:, X|Xf->'109, YttX^-^1 

1 1 RtfZWX^-^ I 1 3 fc <fc OSlSSns) ±KB2B2ttfc^fi£M 0 7 

xn->- h 3 3 t«»-*nfc«iBf»*»8*««-rs cs 2 o 9 ) „ wmttMittn<Dmm 

c f LTv lliif 1 2 1 T'^JS^^StcSo-^T. l^-+fft L <0jfc3fc.jS**«lKJ*««8 
<DS®±ic{£EBT 3 .fcatcZlfcX^ — 5> 1 1 3 £r*£i&2 itX T7 * — A X Si £ 5 (S2 

i i) o cciT*t±. Sfifflftigi i TtctoTi^nsEiiT^iAS i (Dmmmmm 
zmmm? 1 2 icj; tjaii, mm^—^mms^ 1 2 sit, m^kci^vt, mm 

fflft&l 1 7^f»ai»?ftfc3fctf«»iWStffiOgl'±-P«^g^J:^CZ»Xr-i' 
1 1 3 ©glS&BSrifcJtL, Xr-i'll'Ml 1 5tai7Jt5. Xf- *JMm& \ 1 5 « 
. lif-^ffll^l 2 5*^oaj*fi^CS^I,>T,. ZttXr-y I 1 3 <D&ISG7.B*< 

. —v i i 3 *mw?z> a 50 
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[0 0 5 5 ] 

mmmytmi 1 7 & zmmznrcytiDy * xmm*mfrz> t. u-*r ftL©jtiftj5 
*®&iMMitim<vBZ]&zf®ffimicttfcisrcmyt&iz&m-£-&z> cs 2 1 3) . c cr-a 

. SRtf B«*te#jSUTifcj£#n.fc u-ifft l o«Mogfiii»e 

ItZiXr-f 1 1 3* U-1f ft L O^WTd 1*1 ft » 1ft S 3 <t 3 tc , ^ttSJffllgB 1 2 7i' 

Xx-s^iwasB i i 5 icmttm^^m*) . m^n^^stt fcx-r- s?»jw» 1 1 5*'z« 

■fc»js lt^s nfc u-ifft l ©mftjSoSffis&TSw- z fix 1 1 3-*u— ifft 
L ©T^lftTj faiz&mz c tic*. K> . u — -if ft L ©jftft^o^Wjtt^Msft^rtgp-x^E 
Sib^TtS ( S 2 1 5 ) o 10 
[0 0 5 6 ] 

u-tfft l (»mK&(Dtymtt&ttn(Df*i®'K<D&&&^T-r.z u-ifft l ^^jw^ 

Xf-^l 1 1 3 (S2 1 7)o U — if ftM 1 0 1 A^ilJWJftfc U — If ft L 

m 2 2 icTjkztxz £ ? ic^ myem u>x 1 0 5 ic* *k m&? 3 ihisssp 3 9 ©p^tc^ 

fiSt^nfcef^cDF^® a (±aLfti5.K: N 8 0 y. m ) lc Bg tS K MM? •> i >n 3 1 <D g|$ 
*M P J: 5 tMS *15. iSLftfaoM^?- ffi®9S^-7 x/n 

3 1 ^6«^©EEm-r r ^-r x^-y :/3 7 £#8fT S /c&fc: , mtg? 3 3 9 (Dmicm 

jSSnfcHBRtc U— »f ft L tfHSWStlS j; 3 Ic^Jg^ftTfc t) , U-*fft L <OJ!3lf:Rt8* 
^E^* 1 2 9 T*581g Lfctf 6 U-lf ft L #HB*f-£*l« C i: 20 
[0 0 5 7 ] 

c c t?s w»f»*«Sfcjai**n* if ft l « x *ftffl u>x 1 o 5 tc £ >k a 2 2 

ti?ti5 J: -5 te, ffi*fg^ >7 a: 3 1 cd*cS ( l^-1f ft L A WT 3 Si) fcJB^fftifc 
|5|g&gB 3 9 ic U — Ifft L A'l»?tlft^ftSTft)fcftlSo H<D£?lC^ \5\&&3 9lCls 

-*fytLtfmmzn%:^p}&T'U~ ifft L^Aft-rsc ticx u— ifftL #isi&&3 

9 lcA*fr50^K<'i:h#T't, (elSSgfl 3 9 £1^ — ifft Lfr £«ST 5 C t^T'#^o 
[0 0 5 8 ] 

l^-iffti^ 1 0 1 % tti M 'S tlfc Is — If ft L 3tr . EEWSR^ x^ 3 1 «F*3gP^»ft^P 
•tfffiB-T 3 J: -5 fcilftSHi:. d <D*ftj£ P lc%l*« — If ft L ©x*;l/^-ffigtf«»» 

<DfrW.m?<y jl/n 3 l ©ftSIHcfclf 3ilftjS P Rtf ^<Di£<g<D^fc:?&/h$: ^ ^ ^SUS 9 
tfifiESn^c COtt, «8r*fgi*m (fiE*sS^ 3 1) 0«®SLO*«ffifc»«*. 

[0 0 5 9 ] 

&fC, 02 3~i2 7tlo'^t, ^--f ft L <DmftjS^I£ft£-t»:T * ^ -y ^^j^fig-T 
S^tOI/^TSiH^-r 0 2 3 lc^t£n%1$mJifcB#i<D®%ittMtUH 3 2 (ftiSJiixl* . 
H) le^UT, «»f«ft««3 2 *DF*9aBIC — If ft L Ol3t^A ! filt5 <fc -5 li- t' — Ifft 
L «Bg&fr 5 <1 «fc 0.024 Rtf@ 2 5 Ic^^tl^ <fc 3 gj»r*f#t*m3 2 <Dftg|5 
{C^^3»ft^Rtf^<D3fi^cD*tc^/jN*^^-y ^M«E9 A^fig^nSo 3:7c. U — Ifft 
L©«ft^A^U-1fft L ©ft$ff|{C3£MT3l8»r*t*fcm 3 2 <DS¥7d Ip! D lz&m~? Z> <fc 3" 40 

[0060] 

l>— If ftj^ 10 1 *> « P — If ft L AWS;l/X^tcmi^5n.5 21 i: *\?> . U — If ft L £0^ 
SfeSvn±^]»r^^tJ« 3 2 ©^Wi^rfTo /c*-&. ^^-y^^«9tt. B2 5t^Sn5 
<t3tc, ^)»rM^*t«3 2£OS#73lp]D{£:jaoTU--tfftLtD^SSg^§^«^]»fW^ 
tf»3 2£D^KSg[tcMJSbrcKPS5rWLTa^©^5-y ^ ®«E 9 ? nr ^ < c i: 

fc&So L'-lfft L^0^^aa^3^,^^±«»f5^^t^«3 2©^lifi5;I<t5C . 
13. 2 6 (C^Sn.-S <t 3 tc. ^^>y ^ M« 9 ^©^PB^S < LT> 112^15^77* 
m®9<D$i*Msi>-t Hilt* til mT'&Zo 3:7c, — 1fftL©^SjSfifeS ^ It 9}\Bxft1&.tt 
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lx-+f7fcLO^S^[p]^^^tt^»iW&#^3 2 ©*£«)73 IrK *■ & t> t> U - *fft. L co Mft 

ft* * 5 -y 9 com commit. u-?ftLcDmi9&Lfi&&Rzfy}miimttH3 2 

[0 0 6 1 ]' 

laLftliOftKt/^-ytiSdT^^'y 9 #0fig£ftS i: (S 2 1 9) . fH 

#tej£A*£C£-&T.-ffl»f#**m©rtffi (JIDfcjSRtf^OiEftF) ©*tcJf5fi!c£ ftfc * 10 
v v tmm 9 4)SS2tT, <?J#r;tt#i <? v V mm 9 •£ ft ft {Sit«»rt S 

( S 2 2 1 ) o 

[0 0 6 2 ] 

02 8~H3 24#SLT, *£rS * Slim tc «t S SJ»r*f ft^JR © SJ»r tc o ^ T 

mw-?%<, s-r, mm<o®m*$ — i/icmiT>/? v ? mm 9 nrcwmttrnttn 

(£E*ffi^ v" x/% 3 1) tt, ^>7;l/*;^3 5 lcftj|?nft^ x a->- h 3 3 tgjf^ 
ftfcttJS? «W*«fcE«*ft*. «WSE«tt,:»a-rs J: ?4"R3I^-+ y ^ 3 4, c© 
«3I^* y * 3 4**fttt£ftS«3l#:/7 (HiS-lt-f ) . toEE — — K;l/ 3 6 (»JBEW») 
. AnjE-— F;l/ 3 6 7£i&©A0JE-— FX/Btt.^S (Has-^T)' I^SLT^ 
S 0 tiUEE-~ F frmWi^mt LTli. miftXtiWEE^OT^^^a: — c £#T- 20 

£33, 0 2 8-03 2(£fe^Tli, 0^35 3 9 <D0^%t«SLT^5„ 

[0 0 6 3 ] 

EE*ut? v- x/> 3 1 ^firiiicEg^ns 028 tc^-sft* «t 3 ^itss 

^•r/W'x^-y 7° 3 7 tc^fST S teBfcB&SI^- + y ^ 3 4 ^rift-cUtT^ < 0 KSI^-fr -y ^ 

3 4 t»ilt5ffiffMl'Xf9 7 3 7 fc3£g -fe L < ttS8J*ftttlT*f 
£f£l!jSi2:S C fcfc J: D . H 2 9 (c^$ ft5 <fc 5 tc. 5531 ^ * y 5 3 4 ftmt S EE^t^ 

'Wxf77"3 7 czmm^'y xA3 i ) ^©as-jtSo rsj^* -y * 3 4 ksj-k-tsee 

lf/UXf77'3 7 (EEmMS^-yx^ 3 1 ) ^CR#£*trS i:, |30 l^SnSJ; 5 t 
, «y x^-> — h 3 3 ©Bffi (EEfllS^^ x>^ 3 1 #GgJS;*ft;fcffi©affi) M^&D-KT S 
EtfA-TXf -y 73 7 Jc^fjS-T SfuB^iDEEzi- F ;U 3 6 * » £ -It S 0 30 
[0064] 

4P EE ^ — F ?V 3 6 # 7 x /\ — F 3 3 co M ffi IZ ^ S b T 6 M ftp EE— — F )V 3 6 ^ 
■ •> x^~>- h 3 3 tfMT S fc tttcfinEE-— F;I/ 3 6 ic «fc •? £E«St?^ x>^ 

31 tc^gPA^iS^^eiira^ftT, * v y i?ffi.M9 ^it?nx^5 ^x/Ngp^tcfS^i^ 

SUT^vy 9 *Mt5o ^ v >y ^«1^ 9 tfEEmSt^ p x^n 3 1 ©^®&tfg® 

tT-HtS c £ fc J: D . EE*»? •> ia3 itt,'83.i fcSSftii a fc, ^fg-T SEE 
tf/WXf >?73 7 Oi^gi5^43V>T^J»r^.ftT, fflr/WXf 7 7 3 7^EE««?«> 
x/n 3 1 *'6»SSn5 iltlC&5o 413, l )iAi'-h3 3(i> JhaLfti^Kttttt 
LT^SOT*.. «K»I^hftElf^WXf 7^3 7 j^JR»-r SO^B5<- C t^T- 

' ■ 40 
[0 0 6 5 ] 

EffA^xf 773 7^El*f ->iA3 lfr^||?n5i:®?|f t7^3 4Rtf 
in EE — — Y)\> 3 6 x^n->— H33 6 Hft S 7J ("J 2 it S » 7?34S 

CfftOffi-— F;b 3 6 A^ltS t.. »S?tlftEtf^-l'Xf7 73 7 y ^ 3 

4 tfiLT^SOT, 0 3 2 {c^^ftS <fc 3 fc:. £ x;n->— > 3 3A^sS2ftSci:tc 

^Bl B TjIrJ JC jS t» „ ftTK^I^ V 7^34 {ctR« bTV^S EES-x/^-l' -v 737 

i:. ^iMi/- h 3 3 icunzftT^ zEnm?*} x. /\3 1 c^®) t*-{ ^>i7-ft 

tT-«lf»i2nftE.ffA^Xf 7 73 7 &ZF£-*X?<3r x/\ 3 1 coW&*ftr> «fc 5 50 
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„ gj»r*f**m£*f LTiSMftSr-^x. 5 c £ J: t> . * ^ - y ^ gfi^ 9 tiTi^S 

# ^gp^-tc^js^^^ h±t, * 5 y 9 £ 2? -B: x mm nm tiHZt W Wt £ C 

[0 0 6 6 ] 

c<D J; 5 fc. % 2 ftKcS^Tti. ififtffl U>X 1 0 5 tc <fc K> , U — if T^i^ 1 0 l 

Wftifc u— if it l *o*5tejS*<)taiiatt#8 (jehis^x^s 1) ©rtaucffie 
(Dft^mmmmi^ < i±M¥wmmffim(DL¥^m%:Mx., ft a ssi±*m 0^35^*5 its* 10 

^7 7^SiS9}C)(i-3T«»??^©T' > %»fa377 lRlS^tt^(pJ± L. ® »f 7? I«J <D U ffl £ 
V^ifg^/h;* < t5c ttfft-. 1 o©fta^1£W**fr £«JW£nfcftS^1£#;ft<Dgc£: 

[0 0 6 7 ] 20 
-t»?s M^nft *5 -y ^giUS 9 SSfiS-frTJtaittttfl (E«3fc?93:s\3 1) ^SJ 

[0 0 6 8] 

* fc, ftlEE^ — K;l/ 3 6 ^rffll^TTfcjgjltttm (ff«^?«y i 3 1 ) iS 73 ^ llO *. 3 

>5 -y OlftBK: T 3t » a'tt «■'«.*«!: b — «JBf "T S C £ #T*t?.5o 

[0069] 

$rc. «s<oisiKgP3 9 Jb^fig^tifcffm*^^ x/n 3 i (ytmm&ttu) *&mw.T 30 
/W7?-y7*3 7 micwmftm? z>m&, mytmi-^x 1 0 5 ic<t leissgs 3 

jRftL, *^-y ^fg@9^fgj&£^£©T'. ^g"T 5 ESS 35 3 9 <D M fc: ©fig £ *ijcR3 ^»£> 
[0070]. 

j53r U — *f ft L <D3fe$4fc:3Sg-r -5?j|pK £ A tf it St 3 WirJK: 2 * 3 c £ fc J: D , 
[ 0 0 7 1 ] 40 
[0 0 7 2 ] 

$ S209tfc^Ttt, StKSC (^-5>y^«tS9) <D&f£tf Is — If ^ L fc <fc ^l^gte 
efc»a5 C^^'y^^l^.9) ©J^figA^-lf^ L tc«fc S3^g«finXteTH3K?tiS fci6, 



(15) 



JP 3761565 B2 2006. 3. 29 



x-^. A*7XigfT?$oTtJ:V\ Is— *f%m 1 0 1 t, tBit53t2iittttfi.03t«l 
Jfc L %IMt5C t iC ®Lfrl£? =? *]&f£t 2> <fc 5KLTl^il)V c hen 

enstoTna;^. t , u— ifjtaR ioit Ltjas/^u u—^ytm (ret*. 

tf. :7xi»M* (f s) U-if) *ffl^*CfcT», JHSrMft: (»JB0r*) fci^&Kgp 
[0 0 7 3 ] 

£tc. U— ftolgll OOtfel>T, Z tlXf- 1 1 3 *&WiZ&Z> £ fclcj:'*) L 

— If ft L <r>7 * — * xlS^ff 3 «fc -5 fc tiK tilcm ZtiZ c i: & < , Sftftffl L 10 
>X10 5 L-tfft L -03fc«i^r fa C tlzX t> 7*-*XlS^ff^ £ -5 ic 

[0 0 7.4] 

3; fc, L — 1f idOI^S 1 O 0 IC33^T. Ma©«K^?->ti: Lfc)!)^TX»Xf-;>' 
1 0 9 Rtf Ytt'X-r— 1 1 1 ^Mf* <fc 5 fc ITI/^tf, C*WC|3M£n3<li:£:<. 

[0 0 7 5 ] 

S fc» -y ^3 4 ItCmmm? >7x/n 3 1 frlEE^— K;U3 6 (C 

<fc t> EE**^? x/s 3 U§]lr-r5i5fclT^5tf, C titcRg^n^ C t & < „ iraEE^ 

- K/l/3 6^ct S EE*St?-7 x;v3 1 Lfe» <ZJ 8t S tl fc EEUt^/ W X ^ >y 20 
^3 7 #9531 ^-V -y £ 3 4 tif ?€5<t 3tLTt.il>. »3I^+ v 5 3 4 fc: JBE 
tif 1 ) x/n 3 1 Zf^m^-tttcikic, in EE — — K;P3 6 J: t3 JE«fft? x /n 3 1 *£j»r 

t« Cttit), ^Bf^-je^n/cEES-r^-rx^-y ^3 7 ©«fl5.**.»5l v f 3 4 leX 

mfrnzz. tic%: . ffff^wxf y 737 ©ss^fi* #(t#-r s <- c £ 

[0 0 7 6] 

^rfijffl LT7 * — xm&Zft? £ t 2> a £ toiler lc li . £V 5 a j y ^ = =y — l 

0 3 *ffl^5^D fC^ — 7 = ^ — l©a-7;7-}: U — -^f7tjg 1 0 1 t <Df3 

£ © i: 7*-AXHl^ff3 fcltXDls — If ft L fc± »3 gjWjtffttfSfc^* — S>#£ L 
&V><fc5fc:. 7 * — # XPS^rfC U — -tf ftjil 1 0 1 .frbm&ttZ ft-5 L — If L (Dttl7]t±. 
^ ^ -y ^^fig©fc46©m73 <t »3 t,fi^x^;|/^-Ititi: 3: 
[0 0 7 7 ] 

[0 0 7 8 ] 

7tSii1t»^^«»r-r5^J»rlSi:, ^fi|x:T</^ c htt&m t LTV*. 40 
[0 0 7 9 ] 

Hgp©ffiBfcT^m^tt«^*^»r^n§ c tic* »3. %a«A^Si6Tfi<. $-(^z/7 

±l, wm-fi$io)fflm?tmw l \ l ri'<T :: > n twos*., s/c, ^-rtTyF^'^cis^ 
nfc^a®tt«»©^^^^-r 2: t^Ritefc^So eneegf, *^ffltitvtf, mv> so 
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[0 0 8 0] 
[0 0 8 1 ] 

s^tttiniK: x*a?ni fc46, S£5fe<Dftfl5<D«fc -5 tc^Y-f K* v Z fc «fc s ^-i'^ 
^5^Sjl14#^©«»r73ffiKt5t/^Ttt. ±^Lfc± 5 fc: & H <D J£ f£ # U — If ytlc «fc 3 10 

[0 0 8 2 ] 

fctt, RST*|gKffi©IHfc»«£ttfclHR©ffiB««:*sV'-t\ ft»att*m2fc»IHi:gj»r 
[0 0 8 3] 

JBJSXefcfe^T, I — -«f3fc*B5»^-S«^te, gl&ffilc U — If *te*tfi&*f 
[0 0 8 4 ] 

a«9Milfc«^T, -*-3feA* U--f7t©7^Wi:55M-r 3 7? fate 2 3 
<r «3, *Hffl**«jS©»»^Fi^-fciS^ TlllfillOgiSf -5 c tlfiSf * bv> 0 c <o 

«k SIC, %SgPJg^XSJC*3V>T, U — 1f)fcfiD5fc|*i:55l|-r 5 ?3 IrI fc&ft £ -fr 3 

cfcJcfctK 3fcHgl5**7 l £^o^i!)^|q]{e?tt^ T3««fc»j£-r S c i: T*. W Bft <D 75" fa ?c 

[0 0 8 5] 
[0 0 8 6] 

^-f'S/y^lCttLT-» ^^•>yyg?:'>2<t5ct^T?t, 1 O © 3fc S Mtt # & *>> 8 9J. 

»fsnfe^Siiit«s©?a^it^-r ii t a^rIhI^^So cne©^*, *^wtc«kntf, 

[0 0 8 7 ] 
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[0 0 8 8 ] 

&¥£wizmzytmm&#m<ov]mjj&ict3^T it, yyy yojgfigtf u— iffttc 

tc^S^SiStt^^'O^ST^r}* tc fei/^Tti. _t izE L/c <fc 5 fc y ^ y ? (DB&tf l^ — If ftlc 

[0 0 8 9] 10 

$fc, ^ilgtfc^T, isestife^77 y £rfi£ :S;*-lt3 c <t t> ft 3S iS 

[0 0 9 0] 

yy y ^5rfigS5i±T^ajiH4W^^^ief-rs £ t coi^t, ^fflglc 

tJV^Tv Jfff gPW^fflW ft2j&14#£Mc fS^^j&Ox. 3 C i: tc <fc K> „ y ^ -y y 3rj£:B2-e 
.T*Satttf8*«Ilrt5.i: ttci: y . y -5 y * <0{uBtc T^SiHttM^^ <fc Si* 
{C^BfTS C ti'TtS. 20 
[0 0 9 1 ] 

fcHtft2-t±3ft^fi{? £: . ftjgii13:*m© F*3 SB tc *> £ ft<D JfcftjSR tf * 

[0 0 9 2 ] 

^-T-V^rV K A y * fc J; 3 y*-Y j/v^tH; LT> y"-f 5/ V y*"tB£/h2 (tSctA'T-t, 
1 o©^Sj§1±«^^&^J»f2n/-c^aai14»«©^5:lt^-r c £ RTffi h £ -5 . ens' 

[0 0 9 3 ] 

*5IB^fc^^3fcS^ft«^<D«»f^Stci3t,>Ta, ?gBfff##« i: A/if & #> 40 
[0094 ] 

S5itt0^©^I»fSBt jsv>Ttt, Ufci; 5 fcefeSSPA^ U — If 3t <fc -5 ^g^finxtc 
[0 0 9 5 ] 50 
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[0 0 9 6 ] 

attttft^rtSPfefiig-r 3 <fc 5 tc P — -f ft#jfcft£n£ c- tt\ £lftj£Uci3tt3 l^--tfft 

setts'), %ffi»A^A6T{g < . ~>><?m. i--y ^i±tt ft mm -V<Di? 

o ^ t V K A 7 ^ fc <t 5 y' i/ > ^* t It L t , ^-r yyyg^/h? < T z c £ 

T'#5„ 20 
[0 0 9 7 ] 

[0 0 9 8 ] 

[0 0 9 9 ] 
[0100] 

B«rs@»g»©ii8K:jBiasnfciBi«fcB£f3i6iaatt»s»»©rtajfc*3t 40 

•'r*@B»OMfc:»lS-SnfcnBI«Offlflili:43^T, 3fciSatttmJ&Mfc:«J»fr 3 C £ 
[0101] 

[0102] 
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;0ffi©fBtMJ8HBJ?] 
0 10 3] 

0 i ] **«sj£ IS — if inx^ j*K<fc U — ^ fax 4>c>/inx*t ii tS0T? 

:03] #*fi£m^K:&3 u— if tiuLftmic «fc s u— tfinx^oJnx^^iatDTffiST-^ 10 

0 4] i3{cStiDlS^il<OlV-IV^KifiofcBfffi0T-fe5o 
05] 0 3 ^TinX3ttSl%©V-V*£fc:?Go fc»fffi0T'^-5o 

0 6 ] *HM<g£&& P-"*f fiPX^j* «fcoT^]Bf?tlfttaX*f*!i%OD¥®0T*feS 

0 7 ] U-1f iinX7?^fcfelt 5*J?3Sft i: ^77^ (D±¥Z £<Dmm 

7 ^ 7 ~? %> 2> * 

18] **ffiJg^fC<l£ itaXTS&wgi 1 XfllCfcttS faX#fi$>aOflft®0T*;&5 

09] **»?SJ;:<£3 i^-tFirax^&osg 2 X@{cfe^-S llDlMtttOKIiT'SS 20 

010] ^^mmmicekz if inx^j*©^ 3 xg&c*5«- stoisiioMiT-t 

Ill] *HIfSCI« U — if iraX73?£<DgS 4 XStcfe^SlinX^^I5l<D»T®0T'^ 

So 

112] &mMBmiz&Z> V — if AnX7jj£ fc: £ 9 ^Wftifev' U n i /n© — gfltc 

ii 3] xmmmmicmz i^-ifirax^ Sctcfctts u-*?K<Di&mtz/v n>sis<DF*i 
gj5<7)Sji^i:ogaji^^-r^*v^-?35So •• 

114] 1 ^J{C^S U-if iflPX73J*^^fflT*# S l^-iflmXaS^MI^ 30 

ii 5] *mmmm(Dm i micmzis-?imj:73mz:mw?2>rcsbcD7a-^*- hT* 
1 1 6 ] *nmmm<om i micmz u-iftujijjmiz & $ wmm mm? 
U7] u-?ftM&mmcM? z*mm&M<Dm 1 mkoss ^-ifftnx^?i=&siB^f 
1 1 s ] v mttLKmr %*mmmn(o%i usicssitf) i>— <f 4pi2tj£*bi 

1 1 9 ] ^mmmmnm 2 Mfc&^T. ^m-/- htcSJt^ftfctf^tDfiEBjR^x " 40 

^5r^TiaHS¥ffi0T-;&So 

12 0] ^mi&BMvm 2 0ijlefev>T. «> i/n->- H^&^ft/citffgOffWfit^'i'.x 

12 1] *mmmm<r>m2mfc&*mt&yift*m.m-tz>rztb<D-7u-i-*- hus. . 

12 2] **ffiJBffi©fg.2 gtjk^S^W^gk: <fc »).U--if%*«rB»SnT-VS3ttaiaft 
*m<D8rffi0T*&5„ 

32 3] **fiSm»©^ 2 etJ{c#S^J»r^St <fc *) Is-WttfMMZtircftmm&tiH 

0 2 4 ] 0 2 3 icKfftmm&tinvxxiv-xxivmz-fe-orcmffimT'&Zo 
02 5] 02 3ic*?ytmmiittftcDxx\!-xxmte®^rc&iMmT-2bz>o 50 
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[127] myt&,<D&m&&*c£ £>icw< i^rcm-sictsv &m 2 3 icjjk-ry£Mj®&#m<r> 

XXV— XXVgKc Ya-o fc RIHf $5< 

[028] *nmmm<Dm 2 ^|{c^^^j»t^^(d^ 1 ii^itEt«f^iAson 

0T'&3„ 

[030] #lfeffiiJ£®<D§I 2 3 3J»f7J?£<0?iI 3 Ig^StEftf i^l?©»fDS 

0T'££„ 

[03 2] ^mmmmcom 2 ^Jtc^S^Bf^^©^ 5 Ig5:S1-Eiff i/%^©»r® 
0T'fe^« 
[ft^<9l&fE] 
[0104] 

. 1 -finl*f*«k 5 •• •«»f^-S^-(' 7-3fe«««. 9--*^ 3 1 -Et 
ia, 3 7 -ElfA^Xf^ :/„ L-U — 1f3fe, P—mXA. 
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